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ABSTRACT 
 
 
 
 
The main objective of this research is to study the effects of polyaniline 
(PAni)/nano-zinc/carbon black/epoxy coating on the corrosion resistance of carbon 
steel substrate. The anticorrosion coating material was prepared by mixing the PAni, 
nano-zinc powder, carbon black and epoxy resin. The PAni content and nano-zinc 
powder content were fixed at 0.3 wt% and 1wt% while the carbon black contents 
were varied from 0, 0.5, 1 and 1.5 wt%. The PAni was synthesized via chemical 
method and characterized by Fourier Transformed Infrared (FTIR). The corrosion 
resistance of PAni/nano-zinc/carbon black/epoxy coated substrate was evaluated 
using immersion test and the interaction between the four components of coated 
material was analyzed by FTIR. Thermogravimetric analysis (TGA) is used to 
evaluate the thermal stability of the PAni/nano-zinc/carbon black/epoxy coating 
materials. Analysis of the absorption peaks in FTIR spectrum of synthesized PAni-
ES has confirmed that the produced green powder was PAni. Conductivity test 
proved an acceptable conductivity of 0.6-0.9 S/cm.  From the results, it was found 
that epoxy coating with PAni alone and nano-zinc powder alone have reduced the 
corrosion rate of epoxy coating. The combination of PAni and nano-zinc powder had 
further reduced the corrosion rate of coating materials. The PAni/nano-zinc/carbon 
black/epoxy coating material have increase the corrosion resistance of carbon steel 
substrate and the protection of corrosion is further increased with increasing of 
carbon black powder contents. FTIR analysis of final coating materials showed very 
similar absorption peaks in seven different coating compositions which proved that 
there is no chemical bonding to make shifting in peaks in comparison between 
different formulations. From TGA results, the onset degradation temperature 
increased with the incorporation of PAni, nano-zinc and carbon black. 
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ABSTRAK 
 
 
 
 
              Objektif utama penyelidikan ini adalah untuk mengkaji kesan bahan salutan 
epoksi/polianilin (PAni)/zink-nano/karbon hitam ke atas rintangan  karatan pada 
substrate keluli karbon.  Bahan salutan anti karat telah disediakan dengan 
mencampurkan resin epoksi, polianilin (PAni), karbon hitam dan serbuk zink-nano.  
Kandungan PAni dan serbuk zink-nano telah ditetapkan pada 0.3% dan 1 wt% 
sementara kandungan karbon hitam berubah-ubah dari 0, 0.5, 1 dan 1.5 wt%.  PAni 
telah disintesiskan melalui kaedah kimia dan dicirikan menggunakan spektroskopi 
infra merah (FTIR).  Ketahanan terhadap karatan, substrate yang bersalut 
epoksi/polianilin/zink-nano/karbon hitam telah diuji menggunakan ujian rendaman 
dan interaksi diantara empat komponen bahan salutan tersebut telah dianalisa 
menggunakan FTIR.  Analisis gravimetric terma (TGA) digunakan untuk menilai 
kestabilan terma bahan salutan epoksi/polianilin/zink-nano/karbon hitam.  Analisa 
FTIR spektrum untuk PAni-ES yang disintesis telah mengesahkan bahawa serbuk 
hijau yang dihasilkan adalah PAni.  Ujian konduktiviti membuktikan nilai 
konduktiviti yang boleh diterima pakai diantara 0.6-0.9 S/cm  diperolehi.  Daripada 
keputusan yang diperolehi, didapati salutan epoksi yang mengandungi  PAni sahaja 
dan serbuk zink-nano sahaja telah mengurangkan kadar karatan salutan epoksi.  
Gabungan PAni dan serbuk zink-nano di dalam salutan epoksi telah mengurangkan 
lagi kadar karatan bahan salutan tersebut.  Bahan salutan epoksi/polianilin/zink-
nano/karbon hitam telah meningkatkan rintangan terhadap karatan substrate keluli 
karbon dan perlindungan terhadap karatan semakin tinggi dengan peningkatan 
kandungan serbuk karbon hitam.  Analisa FTIR untuk bahan salutan akhir 
menunjukkan puncak serapan yang sangat sama untuk ketujuh-tujuh komposisi 
bahan salutan yang berbeza dimana ianya membuktikan bahawa tiada ikatan kimia 
berlaku untuk merubah puncak serapan tersebut.  Daripada keputusan TGA, suhu 
degradasi onset meningkat dengan penambahan PAni, zink-nano dan karbon hitam. 
 
